1.
Introduction For decades, Truss has been one of the most popular structures used for long span roof structure. Since the internal forces of truss structure are purely axial force (both tension and compression), buckling of compressive members is the most important aspect in the structural design. Nevertheless, structural engineers generally concern only in-plane buckling of truss member and ignore the lateral buckling effect. In most case, the failure mode of truss is out-of-plane or lateral buckling. Lateral buckling shape in truss without and with lateral bracing at the center of truss is illustrated in fig. 1 (a) and 1(b), respectively In the Eurocode3 [1] , lateral buckling coefficient, k, is suggested to be 0.9 for truss structures using hollow section members no matter what the magnitude of the applied forces and the number of elements in truss are. Nevertheless some researchers have studied the effect of the number of elements in truss and magnitude of the applied force on lateral buckling coefficient such as Joanna [2] and Nattapon et al. [3] . Joanna [2] studies the effect of position of applied load, unbraced length and type of restraint on lateral buckling coefficient. Tada et al. [4] behavior post-buckling by dynamic loads and Chan et al. [5] the methodology has been experimentally verified with full scale test of one-bay truss. It has been shown that taking into consideration torsional stiffness of the both chords can considerably decrease the out-of-plane chord's buckling length. From both Biegus [6] and Joanna [2] researches, it was found that the coefficient of lateral buckling suggested in the Eurocode3 [1] is too conservative. Thus, this research aims to directly study the behavior of lateral buckling of truss structures in order to efficiently evaluate the lateral buckling coefficient. The analysis is performed using Buckling of a Bar with Intermediate Compressive Forces [7] . The above theory can be applied to truss structure by applying axial forces along the length of the member. T1   T1   T1   T1   T2   T2   T2   T2   T2   T2   T2   T2   T2   T2   T2   T2   T3   T3   T3   T1   T1 The plan lateral buckling of truss.
Figure 2.
The behavior and deflection of truss when external forces are applied.
Modeling of Member in truss
To simplify the analysis of truss structure, 2-D model with external loads acting at the joints is simulated as illustrated in fig. 2 (a). It can be seen from the structural analysis that top chord members resist compressive force and transfer loads to bottom chord members through diagonal members as shown in fig.2 (b). This causes deflection in truss and therefore the behavior of truss is like nonhomogeneous beam structure. Analysis of truss structure in fig. 2 (c) illustrated that the internal force in top chord members are compression. Therefore they behave like structural columns. The analysis is performed by simulating stability of bar member in truss model using Elastic Theory shown in fig. 2(a) . The column like member is divided into n elements with equal length and constant stiffness. The external load is Accumulation of compressive force in bar member model with single curvature buckling shape
3.
The Analysis of Bar Member in Truss Analysis using Elastic Theory is performed under the assumptions that all axial forces are in compression, member stiffness is constant throughout the whole member and lastly buckling shape of the member is single curvature shown in fig. 4 . 
The general solution for the above differential equation is
The critical force (P cr ) in curved member can be obtained from the analysis of bar member model. The critical force is carried out by setting the determinant of the matrix [K] to be zero in (4) [8, 9] . Consequently, coefficient of lateral buckling (k) is obtained and therefore critical force can be evaluated as illustrated in (5) .
With the continuity condition of the adjacent members, the derivative of lateral displacement (y) with respect to x of element i equals to that of adjacent element which can be written as
  
Applying the lateral reaction at support
Using the second order differential equation 
